Rab7b, a novel lysosome-associated small GTPase, is involved in monocytic differentiation of human acute promyelocytic leukemia cells.
Rab7 is a small Rab GTPase that regulates vesicular traffic from early to late endosomal stages of the endocytic pathway. Here we report the cloning and characterization of a novel Rab7-like GTPase, which shares highest homology with Rab7 and thus is designated as Rab7b. Northern blot analysis shows that Rab7b mRNA is expressed in human heart, placenta, lung, skeletal muscle, and peripheral blood leukocyte. RT-PCR or Western blot analysis of Rab7b expression shows that Rab7b is selectively expressed in monocytes, monocyte-derived immature dendritic cells (DCs), and promyeloid or monocytic leukemia cell lines. In the peripheral blood, Rab7b is specifically detected in CD14(+) cells, but not in CD4(+), CD8(+), CD19(+) or CD56(+) cells. When immature DCs are matured with lipopolysaccharide (LPS), Rab7b expression is gradually downregulated, while Rab7b is upregulated when monocytes are activated by LPS treatments. In acute promyelocytic leukemia (APL) HL-60 and NB4 cell lines, Rab7b expression is upregulated after phorbol myristate acetate (PMA)-induced monocytic differentiation. By immunofluorescence confocal microscopy, we demonstrate that Rab7b is associated with lysosomal organelles. Our data suggest that Rab7b is a lysosome-localized monocytic cell-specific small GTPase, and is involved in PMA-induced APL cell differentiation and possibly in regulation of monocyte functions.